(1) Oven and Detector: Both are mounted on a same stand, which is movable perpendicular to the beam axis with a reproducibility of about 5 um using a stepping motor. Cesium oven has a hole of 1 mm in diameter and 3.5 mm length and its operating temperature is about 95 degree centigrade. The hot wire detecter of platinum (80%) and iridium(20%), 1 mm wide and 0.025 mm thick is used at a current of about 1A with a screen having a hole of 1 mm in diameter for the beam entrance.
(2) Deflecting magnet: The magnet of hexapole, 6 cm in length, 3 mm in diameter, 0.8 Tesla of the magnetic field intensity at the pole piece is set symmetrically at both sides.
(3) C-field: The main solenoid coil and two correction coils are set inside the cylindrical magnetic shields consist of three layers. The peak-to-peak variation of themagnetic field intensity is about 0.1 percent over the interaction region, and the residual component of the earth's magnetic field perpendicular and parallel to the axis are about 6 nano-Tesla and about 3 nano-Tesla respectively. JOURNAL DE PHYSIQUE (4) Guiding f i e l d : I n order t o avoid t h e e f f e c t of t h e Majorana t r a n s i t i o n being introduced between the magnet and t h e C-field, two c o i l s f o r guiding f i e l d a r e s e t i n such region a t both s i d e s . A t t h e guiding f i e l d i n t e n s i t y more than about2.5 m i l l i Tesla, t h e i n c r e a s e of t o t a l beam c u r r e n t and t h e mormal shape of low frequency zeeman resonance were observed due t o t h e e l l i m i n a t i o n of t h e Majorana t r a n s i t i o n .
(5) Pumping system: Two i o n pumps of 500 21s a r e used and operating pressure i s about 2 x 10-6 Pa.
(6) Ramsey c a v i t y : The a x i a l C-field and the s i n g l e U-shape Ramsey c a v i t y having even-order mode l e d t o t h e adoption of H-plane bends and a E-plane Tee feed. Themethod of phase adjustment by o f f s e t t i n g frequency and a l s o by s l i d i n g t h e posit i o n of t h e Tee-junction, and t h e use of s p e c i a l c a v i t y , i n which t h e beam holes a r e not a t t h e same d i s t a n c e from each c a v i t y end, were proposed and t e s t e d ( l ) . A t present, however, t h e same method developed by Mungall e t a l . of N R C (~)~O~ phase adjustment and a l s o a c a v i t y with h o l e s symnetrically located from t h e c a v i t y end a r e used f o r t h e t e s t . The c a v i t y i s c o n s t r u c t e d b y electroforming and t h e d i s t a n c e between holes is about 50 cm along t h e beam a x i s . The system is s i m i l a r t o t h a t proposed by Howe of NBS. (4) The o u t l i n e and c h a r a c t e r i s t i c s of two c o n t r o l loops a r e a s follows:
(1) Cesium c o n t r o l loop: Squarewave frequency modulation i s performed direc t l y by changing t h e c o n t r o l voltage of 5.00688 MHz c r y s t a l o s c i l l a t o r .
I n order t o a t t a i n low n o i s e d e t e c t i o n of cesium t r a n s i t i o n and t o prevent t h e u n f a v o r a b l e e f f e c t The a n a l y s i s of t h e s t a b i l i t y of t h i s loop was made by t h e use of t r a n s f e r function model, and a l s o t h e experiment applied t o acornmercial beam tube was c a r r i e d out. (5) The measured values a r e shown i n Fig. 3 , i n which t h e s o l i d l i n e s represent t h e calculated values taking consideration of t h e beam shot noise. The r e s u l t approves t h a t t h e most appropriate loop gain i s around 1.5 from t h e viewpoints of dynamic response and t h e e f f e c t of d r i f t of c r y s t a l oscill a t o r .
Loop g a i n dependence 
(2) O f f s e t t e r c o n t r o l loop: A s t h e 5.00688 MHz c r y s t a l o s c i l l a t o r i s modulat e d i n frequency, it i s needed t o use t h i s o f f s e t t e r f o r standard frequency output. I n p r i n c i p l e , a 5.0 MHz c r y s t a l o s c i l l a t o r i s c o n t r o l l e d so a s t o coincide i t s frequency-divided s i g n a l with t h e mean frequency of f i n a l beat s i g n a l a g a i n s t t h e 5.00688
MHz o s c i l l a t o r . The period of about 2.1 sec f o r t h i s b e a t s i g n a l i s used a s a timing u n i t f o r sequence c o n t r o l l e r i n cesium c o n t r o l loop. As a r e s u l t of t h e s t a b i l i t y measurement of 7 Hz b e a t frequencr;, it i s estimated t h a t t h e system noise of t h i s loop i s characterized by 2 x 10-I /T.
(3) Microwave sideband spurious e f f e c t : Many considerations on t h e frequency s h i f t due t o spurious s p e c t r a l component i n t h e i n t e r r o g a t i n g microwave s i g n a l have been made, f o r example, by C. Audoin e t a l . (6) I n o r d e r t o estimate t h e e f f e c t of t h e sideband spurious i n t h e microwave output of t h e e l e c t r o n i c s mentioned above, t h e measurements of phase noise a t 9 GHz and of power s h i f t using a commercial beam tube were made. The measured phase n o i s e was l e s s than -40 dB with r e s p e c t t o t h e c a r r i e r i n t h e region of 1 Hz t o 300 Hz, and t h e measured frequency s h i f t due t o t h e change of power i s shown i n Fig. 4 . From t h e considerations of these r e s u l t s and t h e anal y s i s i n Reference (6), i t would seem t h a t t h e spurious e f f e c t of our e l e c t r o n i c s i s comparatively small.
Methods of t h e determination of Velocity Distribution.-Both an automatic measuring system and a method of a n a l y t i c a l determination have been developed, and t h e i r appl i c a t i o n s t o a commercial cesium beam tube were examined.
The r e s u l t s obtained JOURNAL DE PHYSIQUE by these two methods show fairl~~good agreement, so it would be possible to get a precission of a few parts in 10 in the correction of the second-order Doppler shift . term frequency stability of about 3 x 10-12fi was expected, but the measured stabilty is three times worse. In preliminary measurement, the frequency with corrections for magnetic field, velocity distribution and beam reversal agreed with TAI within around 1 x 10-12. The measurement using a cavity recently adjusted in phase has just been started, but it shows large and unreasonable characteristics in power shift, the cause of which is not clear enough at present. 
